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(54) SEPARATOR FOR FUEL CELL AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a separator for a fuel 
cell having high conductivity, thermal conductivity, 
mechanical strength and dimensional accuracy of its groove 
by forming and molding without going through a carbonizing 
and graphitizing process and a cutting process. 
SOLUTION: A separator for a fuel cell is obtained by applying 
injection- molding or compression-molding to a resin 
composition containing a conductive particle containing 
conductive coarse particles (graphite coarse particles and 
the like) having an average particle diameter (D50%) of 40- 
120 jam and an a non— carbonaceous resin such as a phenol 
resin without carbonizing and graphitizing it. The ratio of the 
non-carbonaceous resin is 25 w.% or less. The conductive 
coarse particle and a conductive fine particle (spherical 
graphite having a diameter of about 5-30 ^m, a natural 
graphite particle in a flake form and the like) having a small 
average particle diameter can be used for the conductive 
coarse particle by combining them at the ratio of the 
former/the latter = 100/0-40/60 (weight ratio). The 

separator may be composed of a molding 1 of the resin composition and a conductive materials 2, 3 
integrated with the molding. 
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(54) mwcDzm m&mmmwi'-f&zttcDmmijm 



(57) [Eft] 2 2 

[#St#S] ¥*S*M4S (D 5 0 %) 4 0 - 1 2 0 m 
m^itW^ (*MB«tt^*4T) Sr^tfaWWtttt^ 

W^fi2 5fi*%KT-C*>Sp llWBWmtttt^tt, mite. 

^^fflt^ao/hsftaimttttia^ (5 

fcfr, SJt/Sf= 1 0 0/0-4 0/6 0 (fiftit) 




1 

umm 1 1 sum* t , m&4titwn**iLTm*iM 

tt*HlBa>&ilfc £ ttfc** < i t-a<o#«JU(iii8 1 

fc^F^. 4>#< t tWWM (D 5 0%) 4 0 — 12 

%/D20%)^5. O^TT-fc«5«3ft«1IE«c^«S3|sf 

[If ^4] UMBtt^j&S. spfttt^-S (D5 0%) 4 
0-1 2 0/im(7)Ifom»<l:, r<aiM&ffi*fc^J; t> fc 

0/0-4 0/6 0 (MJfc) C0SiJ-&T*-&tf»*3SlfB 

»«JN!ltt^-«5ip*9tt^S (D5 0%) D2^ D2 
= D1X0. 05— D1X0. S^fcaSWt^fEte^ 

4 xii 5 uMLnffimmMm-t'* ^ e 

^$IW^iC^t'C2 5JI«:%J^TT**>S» 
1 ffi«W>^S^ffiir^ v—# 0 

8 ] MbttW^7x y -/MSflBT-ifeSfit 

[»*^9] (i) 7^u>-g, y 

SIS'&Jtitfcfc Lt^tUtfe*), (ii) KBrg«i: 
XZfatVWkWM*^? h/Mr^^T. 1 6 0 0 cm 
-i -e^»iR3«flC*rDi 600 £ U &gc9 9 0- 1 0 1 5 c 
m- 1 r-CO^e5liX^S^D99o-ioi5<> U8d&8 9 0 c 

m -1 T?<OiKl6l5*ffiS:D890 t Istcb D990-1015/D 

1600 = 0. 2 — 9. 0 . Dago/Di eoo = 0 . 09 — 
1. Offc 1 ?, (i ii) mfc? h^77>f — trj:-5ig 
8t 7 * / — A^**** 5 0 — 5 0 0 p p mffc5«*a 

i i ] i-io twKttwj8#**trta 



(2) M2 0 0 1 -5 2 7 2 1 

i 4 j mm&ftL+k . mmt&mm&&xfim 

^8 (D5 0%) 4 0-1 2 0/iin^aW4 0- 

^ 0 - 6 0 % t -cfltric S ix, rt>o jffiE*«tt3E^ t HfjfS 
t (DWl&itK flft#/«#= 9 5/5-75 

/2 5 (fiftjt) -es>-6#att^u- ho 

5] »**11B«cW*««[^-i:, JRH-fttt 

^*«*K»IIBt**4>»««*i*UiJ«»X«i£E|ffi2Jg 
U tt^l-9^iNT^^^icfEiK(73^m^^ 

20 ft. 

»JS^Sfflffi^W«tt»BBft«»tl6#+SXSt . If 

1 9 ] &m<D o hmm<D'j>K < 1 t >r®x 

30 Steffi ir ✓ * u— ^ <^M3t^" ft. 
[0 0 0 1 ] 

[0 0 0 2] 

40 m<Dffimfc % m&0. l-0. 3mmgSW^7^4 

^ 1 —3mmMS^#?L«lieSi:,ip:^0. 5 rn ml 

T -fe /i' Sr*« L fc D , ^ fltIS t?*> S S *i 

^1-3 mmfiiK<0«HB|fjSl*«-e*>-B-fe:^^ U-^ ^riB 

[0003] MrETS-fe^^-^ (^ii, 
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ft H S ttSo * fc. 9M+#1?^ u— * fctt. ¥S~fcr 
[0 0 0 4] iOJ:54t/^-^i:LTIi7xy- 

<b fcfflfittnxfc: J: 9 , ¥fi^*iii:»S:»*t6i 

[0 0 0 5) 

fui£<£> J: 5 in, :7 * / -vKMB-*> tryft S«SJ»* 

<0«M!BS:*tfJ«»«:-ett, £ 5 

[0 0 0 6] ^rr% LTtt, fiR»S*^Stt# 

ffl^^x-iric^ jR^b**, l(i2 0 0 0t£Ji±(DMT* 

[0007] l^u c^xa#i,fiffi-&sjs«:f*5^b 

#»ft*ah,Sfcfc. SE^afflB^ft^KiftS. 

[0008] ftot.iJiwoatttt.Miatiaji 
-r * ^ t ft < , # * TSiStt. ism 

»§£ttft tfo»*Mt^«tt6^«Jfiffl-fe^< Lx- 

[0009] &mw<D{&<D a mt. mt • »ttflsx«*i 

J: «3Hdxa*r»-6 r t ft < , riB8 • RiXStftd ftf 
[0 0 10] 

-rS£,£Mt ■ JSMBftXS*5J:tJK«]»JxaSr«6Ci:ft 



(3) #ffi2 0 0 1 -5 2 7 2 1 

[ooii] -r 

ft< fc t-«o#jK3|iH«]lBi^«j«$ixfc*«tt^u 

-ht-fcot, w«4*h=-*\ *ft< <tfc¥*&*HMS 

(D5 0%) 4 0-1 2 0^m^f»T«t6^: 

MOMHlfc**^IBft»tt^fc*:lB**te*T«|j«LT 
/if=4 0/6 0~100/0 (fiSit) SSt'fc 

*WE*«#K»JIBwtt«^»L-C 2 5fi*%£ATX-fc 
t). «riaW«^^tWE*j»*«»flBi^W'fr«:, m 
Atf, if/M=95/5-7 5/2 5 (fiStb) & 

tf\ ^^^»:fm^ir^>u~^ (a) te, '>ft< t 
(D5 0%) 4 0-1 2 0 «mWa»ift 

20 mmmt* n £ ptib ft Attintt^- * tf 

M-t^i/-^ (b) Clfi, miElflja«j^)j«»fl:i:. C 

(A«*W««"ftif) i: Sixfc 
[0 0 12] BtrlEir^N 0 ^- ^ (a) |i % ntSiBA««:lt 
u-^ (b) tt, fiRJKfriWmWi:*— Wt-r-B^i:, 

[0013] ft*D\ *M»^»^-*3v^•c, rn$s^j t 

JR»«iftS:*i-5iKBttftu^, K^jgai4com«& 

tt.JIMS!^btt»J!B^WMtt«BB^feaR**tfc»l!B* 
^Jx.*^ 7 0 OtWT (#115 0 0^7) 

«a«i?o*»jiB*rarf fcw««m»iBds***v. 7 0 

0°C^_L {#C5 0 0W±) Offia-Cffi^Lfc^bX 

^ tt«HS<b»IIBfi**ixft^\ 

[0 0 14] *fc, ©fWt^Wwtitf^n, u-f 1 - 

WW^Sf 2 0% 5 0%, 8 0%^^ 

<0iE*S9tt, Sifi2 0%|ig (D2 0%) t % XSIfi 
8 0%&g (D8 0%) ^Wtb-CgtCHStS, ItuIS 
it (D80%/D20%) ft*S*«i:l*-S 0 C 
<Dtkfc&*:£^k* *8S^ ^> /J^S * -c S * ar* ft*£ 
50 ^^/^^0-KWMT^5:^^tL, 
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[0 0 15] ftib\ KTwttWJ-ist^T, rifi^u- 
[0016] 

XttHftYbxaSrttS £ fc * < , #«*Jt<z>»JlB**tf 
fcfcftfcfef* ff**iPjoft:ai«a:dVjx* < , Siffaftft 

S^ftOflMSSfclteO. 0 0 1 — 0. 05QcmJ^ 
L<te0. 001—0. 03Qcm (M;LfS\ 0. 0 0 
1-0. 0 2 5 Qcm) gSt-fc^ iT^U — # <Dm& 
*|SlWie#$li2-6 0W/mK, £?£L<f3:3 — 6 
OW/mK, ^C^l<li5-6 0W/mKggt' 

[0 0 1 7) ir^u — ^co^»tt*S*i, M*.tf, 1. 
7-2. lg/cm 3 , KKlil. 8-2. 1 g/ 
cm 3 1. 8 — 2g/cm 3 ) Tr£>5 0 

[0 0 18] Sfcfcl, -fe^U-^^ftJfSfiffirt. 3-2 
0kg f /mm 2 , L< (15 — 20kg f /mm 2 *£ 

gTfe^ t/^-^OlW 011 0. 5 — 3m 
m N ^KliO. 8-2. 5inmagT*fo6o 

[0 0 19] ^Sf&fflir^u—* (a) &l>* (b) 
fit, *«Bdc (*«^fcJ:V*|»«&ft)l?fci!) % f(R«fttt« 

[0 0 2 0] [^^*K«flB] J»«<btt»JIBi Lttt, 
^ i OSJS [i J: ^# e>tt 6 W) , 7 7 >f 

«flg. **»J!B*^)*irds«55%-e#-5 a rnfccofHwwt: 
«l#JIIB iiM T- x nfflj^ toi£ x &m tr * 5 . 

[0021] rtt&ojR«fttt«jlB<o5*>.7*y-/u 
WflBtt, WS»i*L SIS. KilfcMfc =« * h co,£-effi 

KICK J: 9 Mt5 7 * y -/M^ili, &t>*:7 31 y 

7^ y -;«»M7x y — /uwjib) 
[0 0 2 2] ±E^7x;-/Ui<i:7/>7t KS£co» 
j£<0EJe*- <t r> »&tt-B ^ * y -/w#JlB:fc «fctf*<&Sit 
*«fett, «W5tBB6 2-3 0 2 1 l*^«^BB»S*tT*i 
!K (1) (HC 1 ) IS5-2 8 21:%, 

7/^t K (HCHO) ig3- 2 
oJSi^^TjN/UAT/U^t: KO^f+SiSl 5-4 0fifi% 
-C^^ii-^A7/U7t KWK, (2) y^y-zu 
S^^^f^^M^LX^tt^-ti:, (3) £*>«ttfc 
«t9 7^y-/i^«coe?®S:^$^ t<D'&, 



(4) M20O 1 - 5 2 7 2 1 

BB«E»ttttfiJC»*«*»&#*U *8cU T/u# y 
[0 0 2 3] BfrSE^^y — yHSKrt:, :7^y — ;K y^? 

^ L^y— /K i07xy-;^ (o-^/-/K m- 

^ i^y— y ^ p_^ u >/_ /K t^7xy-/L/A, o 
70 m-Xtep -C2-4Tyi^^/p^^y — /k P -:7^ 

[0024] »p>nfc7*y-yi/«/iBtt, (1) mn&j 
\^mm. 7k*atfflfc*«^-c«*Sixr*5 9, (2) y 

o7a:y-/Pis^S*i, 2, 4*s«tt/6 — fit©— MSre 

20 (3) KB r «e»J«fe{^J:6*^M»!aiR^^^ h/WC**^ 
-eO»lRiS«*DiBoo t U R»9 9 0- 1 0 1 5 

cm- 1 (y ^p-^a^»ji*r^p^t o ~^) tw** 

!»JRSfi*«rD09O-ioi5. it8 9 0 cm-' 

D990-ioi5/yDi60o = 0. 2 — 9. 0 
L<I10. 2-5, ^C^KfiO. 3-4) 8 

D89o/Di60o = 0. 09—1. 0 (^^L<li 
0. 1-0. 9, $bt-»*L<tt0. 12-0. 8) 
30 flST'fe^o 

[0 0 2 5] $6^, miE»tttt07 3 :y-/u»J!B(±, 

(A) m% 0 . l-15 0/zm(7)tt-*^J:O'I 
&«J(l4fcSr**L, (B) '>ft<it±#O5 0li% 

•9. (c) mfctw byy^^-izxzmm?^;- 

/I'&ft&te. 50 — 500ppm L < fl 4 

0 0 p p mJ^T. $ b 1-^^ U < 3 0 0 p p mJEAT) T? 

[0 0 2 6] MEWJIB^^ ^ y Ji, 

^ 2ofifi%j^± (»* u< ^3 oaa%jt^_h. se>^# 

[0 0 2 7] IftBUlttWIIBi: Lttt, M^ll sKy^-u- 

i/y7i/7;?-i/-h, /fU7/^uyf7^i/-hxii 
r^b^^^y ^^x/k ^yryu-h^^) % ^y 

h»«B*if) , *y^^u-V5R»JIB (^^-u-Wjcif^^ 

5« WflB (y y ^ivtamn (y ^) r^y/u^* 
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SB* if) *^s«^-C#* € >iixfe^f»Bjaitt«tflBtm 
[0 0 2 8] W«tttt^f4, < £ fc 

a«[-T-S:*A/-e*5f9, tm^¥*&*w« (dso%) 

11, W^ll 4 0-1 5 0'ym (fell 5 0 — 12 5 
a* m) > iff ^ L<<i50-1 5 0 um (ffl&lt. 50- 
12 5/i m) Igt'fo 9 . iiS. 40— 120 M m (#'J 
50~120/im) iST'fe^ r. <Z> J: 5 

h ^ ttmmm&'h s ^ aware**** < u-c 
[0029] <ci»*ttett^tt, comm^ 

Ai»*»^€>»R-C#-6 0 iMrlEIMeS^f*. a*, 

/ -/HlJ&^Jtfi^ 2 . 1J^± (flitf, 2. 1-2. 

(WfC|»»«t-T-) <0BETtt:Sffi«f*, iiflt, 1 Om 2 
/g^T l-5mVg) , #*L<f42- 

5m 2 /giIX^6o J I S K 6 2 2 11: 

jfittSAfe u— h (DBP) ^r^ffi) 

J:5BR«S*tt. #J;tft 6 0-7 5 cc/l00giI 

[0030] mm&ffl&* (jmsatt^*^) ^jris 
«fjcjpjHstt*^*s, a*. mi£j&m* 

^ (Wfcltf&ttfrTO <O««#*<0*9i8rflE (D8 0%/ 
D2 0%) |4 % #J;tft 5J^T (t^b^l-SSS) 
^•SH^b»R-C?ft, a*, 1. 5-5, jJ*L<f*2 
-5, ft!:2. 2-4. 8gj£-C*>6o 
[0 0 3 1] i»E*«ttft«5[^tt, W«tt*WSfr?-£»* 

[0 0 3 2] mj!E^mi^ffl^^¥^-T-^^D 1 fci" 
5 £ »«tt«a-T-o¥*Sltt-T L a (D 5 o %) D 2 

(i> D2=D1X0. 0 0 1— D1X0. 6S^CO|B[S 
^biBtRt?#, D1X0. 0 1— D 1X0. 5, 

JfSKliDlXO. 02-D1X0. 5,#|CD1X 



(5) 2001-52721 

<¥ 

0. 0 5 — D 1X0. 5 8St'fc5c 
[0 0 3 3] «Bte&f+J£-r W^A&fi-f- 
& (D5 0%) fttt^spA&tt^HSiCrtFCT, Wx. 

tf, o. i -5 o u mmx<otimfrt>miR-c£ * 

1— SOjxitk £f£ U< te5~4 0 u nu S^Cjf* L 
< fl 5 - 3 0 u m 1 0 - 2 5 M m) ggffc 

[0 0 3 4] *tttjW!l^tLTf4, I^AK & 

*«f*WcfBBS^T, Mx.ll «H#* 

20 BB«>«||«^»-rS3K*ttdsj(i< % UT»IB"*- 

[0 0 3 5] 3*«*«B«[T-jrf* % y y^7-7K^>f ^ D 

*fc$*Lfc5^&tfA3fi!M&. 7!i a -K^^ 

MCMBfl S5«l-jB»^Bfp] m$b v »^^ 

CMB^WftSl^ a«, 5-5 0 Mm. L < tt 

36? 10-40/im, #{^1 0 — 2 5 /imlStifc^ MC 
MBit /U^— /P ( 3— /U^— /Utfj/f, ffiSf*^ 
«t'C0MW^)^3 0 0 — 5 0 oX:m&x*to?&'tz>z.kte£ 

9£/£-r3 0 w<OJ:5*MCMB<7?Kat^«fefi. Mx. 
tf , 1 - 2 7 9 6 8 1 - 2 4 2 6 

9 1 ^«/«C^iz|E«tSttTl^o MCMB60||$a{bn D p 
itt, a«<0*&T-MCMB«rllia^t:Ufct^"C*>-5o 
[0 0 3 6] ^>ft^^f^aib v ^ (Xtt»^«^j»*HB 

6o CO J: 5/^*^pJE(c:J:oT^^JEESlWtBT*fe 
[0 0 3 7] W*ttStt-¥-i:W«tt«i«ft^- (4»(z:»tt«[ 

* *a j - -e # a . 3E , i a a ■» tt ^ n * > ^«s*b3K 
50 ^asipfcij; v mm<Dftufct)fimfttsti. fct}z>-r 
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fy&m&L\z< < t£Y>^\s- h^ir^u-- #\z.K*)*? 

[0 0 3 8] »tttftfiT-t»Htt»lfi^to«^|J, 
i«^Wmtt*f+*-e#5ISH. Will mf#/t£# (fi 
gJ£) =100X0 — 40X60, ^f^Kiii 00/ 
0 — 5 0/5 0 (Will 10 0/0 — 6 0/4 0) g 

[0 0 3 9] »*tttt^t*j»IIHt»J!Bi:^«* 

0-9 511% W^L<fj:5 5~9 0lt%, 6 
0-9 011%) , WattjUBtt-T-O-S-***! 0-4 0 
% (#*L<flO-3 5li%) 

[0040] iMriE»«:tt«S[^*s** < t fcfitt^** tf 

[0 0 4 1 ] #«*K»l!B^***f4. iiSt, J*tttt* 
4U<U5-2 5li%i«) -efcSc J:9*#Wfc 

«(f/«f= 9 5/5-7 5/2 5 (fiSJt) , » 
£ L < 14 9 0 / 1 0-80/20 (Ittfc) SSt'fc 

[0042] ±e»/a« (#flBa*»») n sbi:K 

1\ ^ffl^XliijRiwf^SK» pan (aK 
,*ttu 7*y-/p»flB^*»att*ifds«fl3-e#5o 

tKMt<^¥«iejtt&^, Will 0. 5-5 0 Mm, »4 
KHl-30/xm, £fet-#£L<!45 — 2 0wm<0 

i»JRT-#. Will lOym-Smm, ^l<|120 
Mm-3mmigT$)6c J^3BfiK#£OfiEJBfi;fl ir/^U 

^6»R-C**o jRHHWSw-Sf**^ i 0fifi%£i&i 
[0 0 4 3] £<bl^ &£«HWJIBa*ttttfr&^& 

[0 0 4 4] * b 1^11 WiErit^-eWfiJcSixfefflricto 

*jgs#h «< b#j. wbJ»#j. ir*a 



(6) M2 0 0 1 -5 2 7 2 1 

[0 0 4 5] ^^p^l^-h (ir^U— ( a ) 
11 ft&mmiztfrt SfcmtofSm&* Mill fittiifiEJg 

BB, WWttt-?- MMMH^if) , *5j:t««fc:J:0« 
i»X«^ii«^M5> (WlBttJtttt) 

*SSitT^6o IRWbttWJIBfcJB^* 
J&-S\ ffi»jfi*-?fl Will S^20-i000kg 
70 / c m 2 , JfiS 1 0 0- 3 0 OtUgtXs 

[0 0 4 6] »«tt7'i/- hXfi«»«ftfflt/^-^ 

(b) ii ifi&&ft&&tt®mmi&to<Dj&j&ftk. roo 

^ - t fc^ltt i: "CM ^ tit i ^ 0 
JBfUl ItB/u-hXttt/'?!/-^ (a) fcElfiH^ 

20 [0 0 4 7] UlrlE^V— hXttt/<u- * (b) dib^ 

II Will 10-^10- 2 QcmMtfcotU 
^\ L Til AM. Will T/i^~*^ 

ft. fi&*i«s*tfS>ft6. 
J0 [0 0 4 8j.WrlEt^U»-# (b) lull 

will (b-n mummmmz&%fm*w<D>)>te< 
tiiftmtf. &Wtix&&$tix\<^mwmfom±'<i' 

— (b-2) WIE«flBffiJ«»lc«J;6^ft^>*< ^ 

(b-1) T^, »«Wli»«tt*flt^»«lttWmtt--cfc 
6#-&^#<. t£#£>ir^u-* (b-2) T*li. 

40 [0 0 4 9] #*W<0*ttfc:*3i/*-C, tuta^m^ir 
/^u—^ (b) 14, **^J:9ffilBWJIBilia«*0«?Bft: 

tt*>- hftW*EK-r*xai:,*&IB«IIBaj««JSrfta 
CAntMt^Ig^ ^rl§ c l: J: «9^>^< 1 1 
frBD*s*«W^*«Sttfc*^u— ^Xtt^*< i: hn 
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[0 0 5 0] S fc. ^m^Sfil^l^xT, -9 

U ^-v tr^-f»wiltFE«llftadJ*SrAnT*Pffi"*-63^l 
£H6 £ J; 9 i/-^^it6: i: 

[0051] s&k. &m<D?hf&xm<D<p>te< ti>x 
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